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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new 

compound which has absorption characteristics 

excellent in color reproducibility as a coloring 

matter of one of three primary colors, and has 

sufficient fastnesses to light, heat, moisture, and 

an oxidizing gas in the environment, an ink W$t-m 

composition which gives a material capable of j^jjj WSf^^fi^ : H 

forming a color image excellent in color hue and pg^p** 

fastness, and various colored compositions such ^" 

as an ink for ink jet recording. 

SOLUTION: This azo compound is represented 

by general formula 1 (wherein Z is a group of 

atoms, necessary for forming a heterocyclic ring 

with X and Y; X is N, O or C; Y is N, O, S or C; 

A1 and A2 are each C, or one of them is N, 

provided that the substituent for A2 is not a 

nitro group; and R1 to R4 are each H, alkyl, cycloalkyl, aralkyl, alkenyl, aryl. a 
heterocyclic ring group, sulfonyl, acyl, carboxy, or carbamoyl, provided that both 
R1 and R2 are not H and that both R3 and R4 are not H). 
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[0 0 5 4] *^W^T/^fecoS8aS^fflV>?>ix5* 

y^y >?f&ftttez>t°v ftmms 1 - 8 3 6 

3 l s #9BBg4 9-7 4 7 1 8, #<2^5 2-4 6 2 3 0 
[0 0 5 5] (1) TSStLST^k'&ftoaft: 

so [0 0 5 6] 
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[Si] 



(8) 

13 14 



,COOEt 

NC^N >=N R 3 

Ri 



6* 



4 



R 3 R4 R s 



Ph Ph H CH3 CN 

Ph Ph H CHg CONHg 



1 
2 

3 Ph Ph H CH 3 COOH 



Ph Ph H CH3 H 



5 Ph Ph H H 

6 Ph Ph H H OONH 2 

7 Ph Ph H H COOH 

8 Ph Ph H H H 
g Ph Ph SOaCHs CH 3 K 

10 Ph ^ WS H 

11 ph ™ ^ CO h h 

17 H CH a CN 

1 3 — Q^"C a H l7 HQ-^H^ H H CN 

1 4 — (^h n G 9 H t7 — <Q>- n CBH 17 H CH 3 CONH 2 



[0 0 5 7] 
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(9) 




1 5 -H^^C8H 17 — Q>- n C6H 17 H CH, H 




COOH COOH 



[0 0 5 8] 



[^31 
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(10) 

17 IS 








R 3 






Re 


2 4 


Ph 


Ph 


H 


CH 3 


CN 


2 5 


Ph 


Ph 


H 


CH 3 


CONHj 


2 6 


Ph 


Ph 


H 


CH 3 


COOH 


2 7 


Ph 


Ph 


H 


CH 3 


H 


28 


Ph 


Ph 


H 


H 


CN 


2 9 


Ph 


Ph 


H 


H 


CONH 2 
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Ph 


Ph 


H 


H 


COOH 


3 \ 


Ph 


Ph 


H 


H 


H 


3 2 


Ph 


Ph 




CH 3 


H 


33 


Ph 


Ph 


-CO 


CH 3 


H 


34 


Ph 


Ph 


-co 


H 


H 



3 5 — ^J^"CH 17 — ^J- n C^liT H CH, CN 

3 6 — ^^-"CH 17 -0-"CsH„ H H CN 

3 7 — {3""CiHi7 -"^3^"" H °° NH4 
[0 0 5 9] I^ 4 J 



ffi 2002-3091 1 5 (P2002-3O9 11 5 A) 




[^5] 



ft §§2002-309 1 1 5 (P2002-309 1 1 5A) 



21 



A 7 



4 9 



5 1 



5 2 



(12) 

22 

HaC CN 



C,H t7 

2 X Z X 



CH a CF 3 



4B >1 




CH 

o*rv 



CH, 



,CH 2 C 




[I 

so 3 k 



CjHs 



(CHdsSOjNa 



[0 0 6 1 ] 



30 6 ] 
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23 



(13) 



H 3 C CN CWg 



24 



*" Y— N 



HN CH 3 CHa 



z' X 



~" Y— N 



>-N=N 



CH3 



r X 



-Y-N 



) — W=N 



5 9 



6 O 



6 1 



6 2 



6 3 



64 



,CH 3 



0 2 N N' 



CH2COOCH 3 



6 5 



6 6 



6 7 



6 8 



CHzCOOH 




N-N 

'A 



SO3K 



{CH^aSOgNa 



[0062] #3g?Hofl:£*roffl&£ urii, 

iCIE®*f!|£fT*foSo *H^?F4, 808, 501-5§\ 

¥6-35182-S§-& if iCiBtt £ iXT <^ S LCD^CDft if<D @# 

[0 0 6 3] ^^^O-ft-g-ifeK*. -?:<£> JB&l-ilLfci^ 
[0 0 6 4] My^^iyl-IEW^K^^ 



CHa 



CX3 



CH 3 



70 



D3- 



j^j, jL^jEjw, sso&tau ***»iRak b**u 

[0 0 6 5] Sfj|BS£«IE5JtS9i: LTti, *<fc tJ^mffiro 
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*s*sHr->\>. 1, 2, 6-^*t>H)*-^ Ti?^ 

>/rj /we/ y ^vv (Xtt^^/W ai— 7VK by a: 

/KOfiJKT^^r/^— T/V^IB, 2-tTo 
y Ky, N-^f^-2-fo!J K>\ 1, 3-v*y^ 

2 --r y v>y >\ N-^^vi^A^y >^<d 
mmmm. ^y^u*A-**v'b\ 3-* 

btv5o d*xfeo?*>^yiry ^xfyy/yn- 
V\, ^ttb«>ft«KJt#Jtt'f 0-5 Ofi% 

[0066] nnesBnsitfftt, ? b am > 

/k ^y— /k ^ (by) ^u^y 3— ^*y^ 

^vi^n— 1, 2 -^*ty^^v*©7/U3- 

[0 0 6 7] «rsa*^*»JR»J». H«0>«#tt«:fi± 

P^Bg 58-185677 1^61-190537 
-5§-^gL 4#BB¥ 2- 7 8 2 -§^£$8, K5- 1 9 7 0 7 5 
^9-3 4 0 5 7f^i:Ei^^^/ 
h y T /-/UJRffc*** #5flBg 4 6 - 2 7 8 4 
i^ip 5-194483 #4fc*L *H#Wf£ 3 2 14 4 

48-30492 -fN*«L H56-21141 -^£$BU 
ttBRSFl 0-8 8 1 0 6#^««lCfB*Snfctt&»* 
-ffr&*K Si¥4- 2 9 8 5 0 3 ^An, ID 8 - 5 3 4 
2 7 #£r$B, 1^)8-239368 R10-18 
2 6 2 1 -9£t*L #g?8- 5 0 1 2 9 1 *43tfMffclE 

«*ixfcbyr^^*^*, y i^-^^^^n-^ 

-r— No. 2 4 2 3 9#fcE**frfcft^***^' l '' < 
[0 0 6 8] WEafeBSJhffltt, ®{feo{fc#tt£[*]±£ 



26 

1 7 6 4 3 CQ£|VII<7> I #V> L JS, HNo. 15 16 
2, I^No. 1 8 7 1 6 CO 6 5 0 H2El$> BNo. 3 6 
5 4 4^5 2 71, INo. 3 0 7 1 0 5(08 7 21, 

hno. 1 5 1 6 2\z3\m£frtc&mcmm£ti>frik& 

^#BBBg 62-215272 -S§-4*#<7} 12 7 H- 1 3 
[0 0 6 9] StjEKS^J^UTfixt KnlHW-bP * 

/K 1, 2-^yf7/!)y-3-ty^m 
<MSmt^fhtiz>o :*ibiW^^^o. 02- 
l. 0 0Bi%«ffit5«)*ff*U\ 
[0 0 7 0] WE P HflS#J £ LT ittUE^fP^J (*« 
Ms «S«T/u*y) Srfflv^ri^ttS. mJEpH 
20 li^wy^^x^ bffl-<^^<o«#^tt*iRi-t* 
«iwe, K>f ^s*** Fffl^fy^^pH6-i o 
fcJC«»cW»i-*«>*#*b<, P H7-ioi45i 

[0 0 7 1 ] WE*B3B*W««li:b-Ctty=*v. # 
^*vfc5V^ttT=*^#BJSHft*J36 J *»f fens. ft> 
#3S«0M' V^v^y bffl-f ^^<^*B36*tt2 0-6 
0mN/m^lV\ £ fe t£ 2 5 — 4 5 mN/m*ff 

3 0mPa • s JgATd s #* Ll\ ®-20mPa • s» 
>-if ^^/W^^^Sx TA^/W^^ l/^^/W^V^ 

^/ns* t7? uy^/^^s^y ^y 

t3rvxfyy7/^/*l^^f/^f^7^tyl 

/i-, #y ^^->3i^v^y/utf^^BgJKK^^-r/K # 
40 y t^i/xf yy7/vW ^ if ]) ± V ^iKt^ 

5SURFYNOLS (AirProducts&Ch 
em i c a 1 s tt) t»* b < ffl V^ ^Mo ^/c, N, 
N-i/y ^4 — N-T/V^/i-T - ^^"^rv^ K<0± 0 t£T 

4#BIBS5 9 - 1 5 7, 6 3 6-^-0^ (37) -(38) Ms ] J * 
— ^ • f^^-^-No. 308119(198 
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[0072] Bfriem^Ji lxi*. yym^k. 
^mt&%Q*? e d t a z n z> * h %m t> am 
\z.& cxmm-t z> r t z> 0 
[oo7 3] *&w<D^^>-*ik&®$:*®immzftm 

£-££4§^te> 3$gm 1-286637-?-, #^2000-78491 
1^2000-80259-^-, |^200O-62370-5§-<£> £ 0 {Cfc&Vo t 

WLLtcV. #H¥2000-78454-5§\ 1^2000-78491^, 1^20 
00-203856-^-, 1^2000-203857-^-Oj: 0 \Z-W&&MWfeWk "> 

[0 0 7 4] ^t^B^LTi*, 181^*^^-7-^ 

SC, KflE?Lffc#1ft:*r5t (Kffi^^-flf-;**^ 

/W^if— > DeBEE2 0 0 0?) Z>Z-b 

ffifcov^Ttt. M^fP^[Ct^I¥5-14 84 
3 6^, |5- 2 9 5 3 1 2f N ^7-9 7 5 4 1^ 
17-8 2 5 1 5^ 1^7- 1 1 8 5 8 4^ 1 
1 -2 8 6 6 3 7^, #H 2000-87539 ^CD^r 30 
^*K»l»#B*S;h/0*-C* *¥&W<D«( >9*J*y Y 

umm-( > * (ommiz t>mmx% z>o 
[0075] «tria7ktt«c#tt. *£3ej&#£ u Bfatz: 

«trfB7Kafttt*«»#J^«^tt, 7;^-;v 
*9J — /K ^y— /K n-^n/V- 
/V\ ^y^o'V — /K 79 J — /K <iV-?9 J—J^s 

>K ^ytyy, ^M^by*— f-a-s^y^— 
— r/K ^^-u^^/y =3— /wey :/fvv:x~- -r/u, 



TVK i/^o tVy^y 3-;^ y ^ f /i,x-f /K h 

y^-^tr-h, ai^-uv^y xi— yw^y y ^vw 
:x-7vw7irx— K h y xfuy^y n— /wey y f- 
tvk h y ^^i^>i/y 3— /u^eyai^/u^— r- 

/U x xf l/y^y 3-y^/7xx/Ux-f^) , 7^ 

v (flyxji, ^*y — ^r^y, i/m^y— a-t^v, 
hy^y— a-t^; v, N-y 9 / — 

N-^Ao^^y — ^A-*y n- 

zx^vweA^yv, xf i/yi/7 s v?x^vy hy 
T ^ >\ h'Jxf i/yrh7^y, *yxf uy^^ 
v N x F7^f/^ot°yy^7^y) Xtf-t officii 

tt««E (flSX-tf, ^A7^ K, N, N-v^^A^A- 

K, N, N-^f^7th7^ K, i^y 
/U^^rixK, ^;l/^7y, 2-b°ny KV> N-y^ 
-2-tfn y KV, N-lf^/W- 2-t°n y K^> 2- 

ar^vy h*>, 1, 3-v ? y^/u-2--r ^y^/y 

y>, 7-thxhy/K Tirh^) ^4*bS 0 tt 

[0076] ^wtDj y h!E^ffl-r y^io 

0R*a5^, *«WOflS*«f«:0. 2«Sa5i^JilO« 

[0077] ^m<o^< ^9 it* y hm&m^ ^9 \t. 

VTVfeSH-O^, RIM;"— feia-f V^Srfflv>5r 
[0 0 7 8] lfflt#5>fxD-!fe|sfi LTfi &M<D 

h-/^, r^y^®, t e 7^ny^y Ky^i5 

^fnSf, BB«fflStt^^^Wfc-&»a, ft if*:* 
t57y-;^t<l^ry;U7/M ; ^mi*?? 
-tiLftt UTBB«a!Stt^^>^t*»Sa4if«r*i-5 

r^y^^SfeHsf ; M^i^y^yry^^/^fy 
*;^VkPt. 7yh7^;^^i5^/y*^ 

»ft4f*s*>0, £ft£Jl*<0S&»«i: L-Ctt*y 7^o^ 

iyy ^wmmzmiz ^ t t*x*z> 0 

[0 0 7 9] &mX$Z>-?1i >9$kPct Itfi, ffiftO 
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[0 0 8 0] mmX^Z>^Tl/$kPtt LXIt, flB^t 

y -vw t> L < tt^X U ^/^^f ; #1 tl&jj-?? 

t Lt7xy-/vi s h— /i^, fnohyr^- 

[0 0 8 1] [-fy^^xj/ HB*#Ss] *3853<&>f 

»J» = -h», ^Jx.tf#^¥8 - 1 6 9 1 7 2-^4* 
18- 2 7 6 9 3 R2-2 7 6 6 7 0H V 

«U 1^17-276789 ^*4*$R, ^9-3 2 3 4 7 5^ 
#MBg 62-238783 4*M¥ 1 0 - 

1 5 3 9 8 9 P10-217473 IB 

10-235995 -*§-4£$R, ^11 0- 3 3 7 9 4 7 ^ 
fft, H10-217597 ^2r$B, 1^10-33794 

[0 0 8 2] WfcS:«fifci-58SK % #iRtt*»*tt«:# 



LT&ffiLTfc&W ftftft^tt, $5^2000-363090, 
(^2000-315231. 1^2000-354380. [^12000-343944, 1^200 
0-268952, 1^2000-299465, 1^2000-297365 {CfE« £2xfc 
L<ffll^r t^T*#5o 
[0 0 8 3] *38W0>>f V^StAI^T^ h7 

NBKPWbf^T 0 , GP, PGW, RMP, TM 
P, CTMP, CMP, CGP?«^W, DIP 

OV^ftiT'fcoTt £< , Jft#Ol*ttl0^2 5 0 
• ^Aiffitel 0 — 2 5 0 g/m 2 ^S£ LV\ 

fc«fc^u xv:/>\ *y t*-;vr;v3- yi/^-e-^-rx 
v^y^i/y^- TG^uy^- y^b^u:/^— ^ 
^y^i^y. ^y^uy, Tjfy^^uv^w^ 
30 ffli^bftSo *!)ti/7-<yW:, 

[0 0 8 4] X«rt*e±fcH!»fe*ta-f 
so [0 0 8 5] ^^^**»K^*S*tS*tt^>f 
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turn, #v \f-;vTfr^— ->7/- 

□ ^^/iHryUn—;*, ^D^t'n!) K^> #y 

»«iiitt©jft-c»ii"c*>5. -o^^s^stt, ansfxt/ 

[0 0 8 6] >f ^^S»«4»»-«lPi-S«tfe»Jtt, 

ft, WBBBB4 8 - 2 8 3 2 5 -5§\ ^15 4- 7 4 4 3 0 
^5 4- 1 2 4 7 2 6^ 1^5 5-2 2 7 6 6^ 

1^55-142339-^, ^6 0-2 3 8 5 0^ f^)6 
0-23851 #\ ^60-2 3 8 5 2^, ^60-2 
3 8 5 3^ ^6 0-5 7 8 3 6f, 1^160-6064 

3 -§\ R6 0- 1 1 8 8 3 4^ 1^)60-122940 
■§\ 16 0- 1 2 2 9 4 1^ R.6 0-122942 
■§\ 1^6 0- 2 3 5 1 3 4f % 1-16 12 3 6 

*d^fF 2484430 |6]2 5 4 8 5 
6 4^, ^3 1 4 8 0 6 1^, ^3 3 0 9 6 9 0^ m 
4115124t, 1^4 1 2 4 3 8 6f, 1^41938 

0 0#, ^4 2 7 3 8 5 3^, 1^4 2 8 2 3 0 5^, R) 

4 4 5 0 2 2 4 #<B*HJ»*fcEtta*fcS. #f»¥ 1 - 

1 6 1 2 3 6 5^«R0 2 12 — 215 HKIEtttf)* y 

[0 0 8 7] «rlE»*{t;«ltt. M«^B*ftfc*Sft-Cfc 

y/vi/y jo^ftmf bin, ztvbvjj^^mmotpx- 
W:^y7; K#JJ yxt^ n/vt Ky vtf*0iST- 

<0&Bl&fttZ*t IT 1 — 15 L < , #^3 

[0 0 8 8] SWB»*ttrR]±«li: tttt, SSKSiS, R 

[0 0 8 9] WRJItHSttSItt* »*J»*k MlBtt&A 
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5 0 JHfiSttfflK:ov*Ttt, #bsb§6 2-173463 

■g\ 1^6 2- 1 8 3 4 5 7-%<D&'jkm^m&hZ> 0 # 

Si) #£*ti5o W«7^*n^*Ko^-C«:, 
10 Bg 57-9053-^- (g?8-l 7ffi) x 1#BPS 6 1-2 
0 9 9 4t, [^62-135826 -^CQ^f&^lStt^ 

[0 0 9 0] E«RatfE»7>fyuA^tt, — 
bivZo hm\^m£1nZ>&&Mnk tt 

a x -mcf-*^. mtw&s mtw&. * 

M^D^fYh, *IMfc^*v 
y/wrn^^^^^^ ^ h, ^y^^-w 

[0 0 9 1 ] h«^^rSix57K14^M^^ 
>/T^y/v^*a^ff, ^y^;U7;i/n-;K > 

ir;Un-^ % t KD^'>xf;vt;vn-7, ^y \?~;l> 

[0 0 9 2] W V^^^i/ MB»JKXt/IE»7>f /UAO 
fflffigJl (/<2/^3— hJiSr*tf) ^y^-7T7 

^O^Tti, ^P^BS6 2-245258 -*§\ |H 6 2 - 1 
3 1 6 6 4 8^ P362-110066 #C0#^^IB 

50 ULtfibb. $7*i$mm&f)m^ (4otKT©j *y 
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[0 0 9 3] WJ^V^j:^ -y9*?=-y h<£>SE»# 
ftJE^Srfflffl-Ti Kb y^jt^f^r^ K*5t (EE^A- 

[0 0 9 4] 

y - i h*s/*/w#=^^/W ^ ^/-/uo. l 

3 g (0. 6mmo 1 ) s SS?0. 8m K t°^->- 
il. 2ml$:W10taK«U 4 5%^bnV 
/Wiit&O. 19g (0. 6 6mmol) SrS^JPLfco 

^77^ = 1:2, (4 — ^rP^/UT^- JJ /) 

- 3 -4 — ^fvH^y i>>0. 26g (0. 5 

mmol) , SUtHI^O. 8 g x DMF 4 . 5m 
K Sfxf;V2ml^I3x.tH$U rttOWl^ 

RJ»iKS:'to**ll*IWRJ6S*fc«, tSfP*S*3 0 

(^i^-ft®^L^) "CttSJLfco Amax=5 10 
nm (DMF) „ m/Z (FABMS;posi)=7 
5 5 D 

[0 0 9 5] mum 2 

m^it^m 1 5 (D&ffi 2-T^/-4, 5-^7 
/- 1 - a: h^S/jfc/UsR^/U^^VWf 5 ^/-^0. 1 
3 g (0. 6mmo 1 ) , ft»0. 8m K ^t'ty 
Ml. 21111^0^X^1, 45%^hnV 
/HftttO. 19g (0. 6 6mmol) SraSSnLfco-t 
©**3 0»IB8»LT^ry=!>Al|[«:PllL*:. BU 
(7)77^3^2, (4 -t^f/^T^ y /) 

-4-^f;Vt 8 yi/y0. 25g (0. 5mmol), 
SSth^AO. 8 g v DMF 4 . 5mKBtxf 



(18) 

l#MJfiJS£*fctt, t&fPft^*3 0 m 1 £*P;t x 

l^ H H B !:^7is^D-7h^77^- 
8xW T-ffiSLfc 0 Amax= 5 2 8 nm (DM 
F) 0 m/Z (FABMS ; po s i) = 7 3 0 o 

[0096] mmm 3 

{&}^it&&) 3 5 (D^$L) 5-7;;-l-tert- 
10 :/ h^rV*yU/J?^yU^^/^- 3 -:7^~/W h DT^/U 
0. 1 6 g (0. 6mmo 1 ) % ft&O. 6m 1, ^ 
9ml^0t«K«U 4 5%^ 
hD'>;USSgO. 19g (0. 6 6mmol) SrSsiPL 

fee S'J^77^='IC2 ) (4-^^f;U7^ 

yy) - 3->'7/-4-^f;!/t p yv ? yo. 26 g 

(0. 5mmo 1 ) , BMW- V D 9A0. 8 g, DMF 
4. 5m U Rixf^2ml^iDx.Tlj$L, faUO 

i£zk3 0m 1 £riP;i, WajLfc09^fc^%5&E5l3ifi 

TWaLt KfiO. 1 5 g. iR*3 7%, ^max = 
4 9 3 nm (DMF) 0 m/Z (FABMS ; p o s 

1 ) = 8 1 0 o 

[0 0 9 7] Xi£#|4 

(flj^fl^* 3 7 CD£*J&) 5-7;/-l-ter t- 
^h^r^;^/^f^- 3-7x^b y 7^- 
so 0. 1 6 g (0. 6mmo 1 ) , f^^O. 6ml, 7u 

h n ix/vjjtgfe 0 . 1 9 g ( 0 . 6 6 mm o 1 ) £r^P L 
fc. ^44 3 O^raa^bT^T^^^AJSSrPSJL 
fc 0 g«JC07 7^3^2, 6 -If*- U-^^vl'T- 
V /) - 3 - *7W<^t /V- 4 - ^ f 1) i/y 0 . 2 
5g (0. 5mmol) , BfcBW-MJ^O. 8g, D 
MF 4 . 5mKR|xf;l,2mia^»Urt 

«&ft**7k3 0ml SriP*. *«4fe*:ft»^^/p-crtffl 
Lfc 0 ^(::«S^7A^"7F^77^ 
(^^^^-g^^^/u) t'»8lfc 0 Amax=5 0 7 
nm (DMF) 0 m/Z (FABMS;posi)=8 

2 8 e 

[0 0 9 8] 5 

(M^it^^J 3 8 O^) 5-7;7-l-ter t- 
-f 3-7x^ h !)7 % /-^ 

0. 1 6 g (0. 6mmo 1 ) , SK0. 6ml, 
so t^V^O. 9ml^0t»K'f#U 4 5%x 
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hP^fiiO. 19g (0. 6 6mmol) ^r^iDb * 

fee %\\<D7 7 *^\Z2, 6 - tf*- (4-** 7/^=- 
-4-^^t°U^V0. 27 g (0. 5mmo 
1) . »Kthy?^0. 8g, DMF 4 . 5mK ft 
|[xf;l/2m 1 £riDx.TfSj$ L x rtifiOt;KTfcfc*P L 

l^PflR/S^fc^ fi&fp£t&*3 Om 1 £r* 

ft* 2 i ) 

=r h 7 x f w y ^/w ^ -/i/^ / ;i/x 
* 

[0 1 0 0] WWB7:Affc**«\ Tf5^7^i-J: 

>fy^»B-DS:i»Lfc„ JtttWfcLT, IfclMfc 
[0101] 

Mb 3] 

COOH 

HO T , 

/^V-cooh y 

V-\ NH 
N=N 



NaOgS 




S0 3 Na 



(HOH^sN^N^NHCzH^SQaNa 

H T 

NH 



SO a Na 




Na0 3 S 



NH SOgNa 

, ^ I tt«fb^3 

1^1 J N 



NC 
NC 



O NH 
Na0 3 S 

n C 4 H9 H 3 C CN 



OH 



I N ^-H0==N-Hf r ^^HCH 2 CH J ^ 2 SO 3 K 
N >=N 
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^) T*ffl[SSLfco *max=5 1 1 n m (DMF) 0 m/ 
Z (F ABM S ; p o s i ) = 7 8 5 D 

[0099] mmm e 

W^^xj/f-o^) Tfaoj£#£3 o-4 ot:r* 

S4 7 mm CO ^ ^ n :7 ^ >rt^ — V^TAnJEi®i§ tt, 
^>-*»A*WRLfc. 



5fta 

9Rft^ 
9K4SP 

7Ksa5 

1 JCfiSB 
7 OKligB 



NHCHgCHaCHzSOaK 

[0 10 2] SrfflV>T±fBtra«^ V^iRE~HS:WI so 
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